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CHEM 2210   Sample Problems   Module 2 
 
 
1. (4 points)  Arrange these compounds by boiling point.  1 = lowest boiling point. 
 
                    
                          __________         __________      __________             __________ 
2.  (4 points) Arrange these compounds by water solubility.  1 = most water-soluble. 
 
  
                      __________       __________            __________              __________ 
 
3.  (6 points) Draw the bond-line structure of the following molecules. 
A.    (CH3)3C(CH2)2CHBrC(O)CH2Cl   B.  CH3CH2CH(CH3)C(OH)2CH2CCCH(CH3)2 
 
 
 
 
 
4.  (6 points) Draw the condensed structure of the following molecules. 
A.      B.   
 
 
 
5.  (6 points) Identify the 2 functional group present in each molecule.  Designate 1o, 2o, 3o , terminal/internal, if appropriate. 
                                
     
 ______________________      _______________________                  _______________________ 
          
 ______________________      _______________________                  _______________________ 
 
6.  (4 points) Use the molecule below to fill in the blanks.  
 
 # of 1
o 
carbons    _________  # of 2
o 
carbons _________  
 
 
 # of 1
o 
hydrogens   _________  # of 2
o 
hydrogens  _________ 
 
7. (4 points) What major IR band would help you determine the difference for each pair of molecules?   
Name what type of bond and the position (in cm
-1
) of where you would expect to see the difference. 
   B.   A.
  
 
8. (4 points) Draw a structure consistent with an IR spectrum that has the following peaks: 
2900 cm
-1 
     1750 cm
-1   
1200 cm
-1
 
Note: pay attention to what the spectrum indicates is present and what is not present. 
 
 
 
 
 
9. A.  (3 points) Draw an IR spectrum for the following molecule. Use the correct shapes and correct cm-1. 
 
 
 
 
 
 
 
 
 
10. A.  (2 points) Identify and label the type of bond the major peaks on the spectrum. If you have sp3/sp2/sp, then be specific. 
 
 
B. (2 points) What functional group does the IR spectrum represent? Designate 1o, 2o, 3o, terminal/internal, if appropriate. 
 
 
11. A.  (3 points) Identify and label the type of bond the major peaks on the spectrum. If you have sp3/sp2/sp, then be specific. 
 
B. (2 points) What functional group does the IR spectrum represent? Designate 1o, 2o, 3o, terminal/internal, if appropriate. 
 
 
 
 
  
 
 
1. Rewrite the structure shown in the format indicated. (12 pts) 
a) rewrite as condensed formula:    b) rewrite as bond-line structure: 
        CH3CH(CO2H)CHClCH(CH3)2 
 
c) rewrite as Lewis structure:      d) draw in bond-line: 
         CH3C≡CCH(OH)C(CH3)3 
 
 
2. Identify the functional group(s) shown in the molecules below. Classify the compound on the left as 1
o
, 2
o
, 3
o
, or 
4
o
. Also, draw the bond dipole(s) for the molecule on the left. (10 pts) 
a)   b)  c)  (CH3)2CHCH2SCH2CH3 
            
 
3. Draw specific examples of these functional groups. (8 pts) 
a) secondary haloalkane b) ester   c) nitrile 
 
 
4. How would the IR spectra of these compounds differ? Note both what bond causes the signal and the location of 
the signal. (6 pts) 
a) CH3CH2CO2H  versus  CH3CH2CH=O 
 
 
 
4b) CH3CH2C≡CH versus  CH3CH2CH=CH2 
  
 
5. Predict the IR spectrum of this compound. Again, note the location of the signal and what bond that signal refers 
to. (4 pts) 
      bond    signal (cm
-1
) 
 
 
 
6. Draw a molecule with formula C5H10O that also has only the following IR bands > 1600 cm
-1
: 3200-3400 cm
-1
 
and 2950 cm
-1
  (6 pts) 
 
 
 
 
 
7. What is the relationship of these pairs of compounds? Choose from: same, constitutional isomers, unrelated. (4 
pts) 
 
a) CH3CH2CH(CH3)CHClCH3 versus       
 
 
 
b)   versus  CH2=CH-CH2-C≡C-CH3      
 
 
  
 
1.  Draw actual and bond-line structures or the following molecules (10 points): 
a) OHCCHCHC(NH2)2CCl2(CH2)3CHBrOH  b)  (CH3)3COCH2CCCH(CH3)2 
 
 
 
 
2.  Draw condensed formulas for the following structures (6 points): 
 
 
 
 
 
3.  Give examples of the following compounds (do NOT use R) (6 points): 
 a)  anhydride                               b)  thiol                           c)  nitrile 
 
 
 
4.  Circle and name the functional group or groups in each of the following compounds, indicating 1o, 2o, 
or 3o if  appropriate (6 points).  
 
 
  
 
5.  Consider the following IR spectrum below.  Circle important peaks on the spectrum and indicate which 
bonds are responsible for each of these peaks.  Circle one of the following compounds that can be best 
represented by this spectrum (10 points). 
 
 
 
6.  What functional group is present, if you have a medium intensity absorption between 2100-2350 cm-1? 
(2 points). 
 
a)  Alkene   b) Alkyne  c) Alcohol  d)  Ketone 
 
7.  What IR frequency range will you use to distinguish between the following two compounds?  (4 points)  
                                             
 
a)  2500-3000 cm-1   b)  3000-3100 cm-1  c)  1650-1780 cm-1    d) 1600-1620 cm-1 
 
8.  How would a chemist distinguish between a primary and a tertiary amine using IR spectra?  Give a 
brief, but clear answer.  Use your IR table. (6 points) 
 
 
 
  
 
1. Draw the Lewis structure (4 pts)   2. Draw the bond-line structure (4 pts) 
 
(CH3)3C(CH2)2CH2Br      
 
 
 
3. Draw the condensed structure (4 pts)  4. Draw the bond-line structure (4 pts) 
       
CH3CH=CH(CH2)3CH(CH3)2 
  
            
5. Identify the functional group present. Designate 1
o
, 2
o
, 3
o 
if appropriate. (5 pts) 
 
 
 
 
            
 
6. Draw an example of the following functional groups. Do not use R. (5 pts) 
a)  2
o 
alkylchloride      b) ketone 
 
 
 
 
 
7. Identify two IR bands that can distinguish these compounds. Name the functional group for these two bands. The 
IR bands can belong to one per compound or both to one compound. (4 pts) 
 
 
 
  
 
 
8. The compound of interest has C, H and O atoms. Draw ONE structure consistent with this IR spectrum bands 
given below. There are numerous correct answers! Note that you must pay attention to what the spectrum indicates 
is present as well as absent. (6 pts) 
3450 cm
-1
 (S) 2950 cm
-1
(m)  
 
 
 
9. Identify the functional from the IR spectra and mark the peak corresponding to the identified functional group (5 
pts) 
 
 
10. Draw two constitutional isomers of this compound (3 pts) 
 
 
11. Give the hybridization and bond angle for the indicated atoms (6 pts) 
 
 
